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@> Modifying system configuration in a computer system. 

(57) A computer system is provided which allows 
adapters 2 to be inserted or removed while 
keeping the system operational, and which can 
automatically reconfigure the system according 
to insertion or removal of the adapters 2. 

When an adapter 2 is inserted, an adapter 
detection mechanism 11 informs a resource 
manager 19 of the insertion of the adapter 2 
with an interrupt or the like. The resource man- 
ager 19 electrically and mechanically connects 
the adapter 2 immediately after its insertion, 
and reads the attribute information of the adap- 
ter 2 from a memory on the adapter 2 to perform 
the necessary setup, inclusion of the device 
driver necessary for the system, and assignment 
of memory and the like, thus enabling the adap- 
ter 2. When a user wants to remove an adapter, 
he or she issues an adapter removal request 
from an adapter removal button 12, or a 
keyboard, etc to the resource manager 19. This 
request is transmitted to the resource manager 
19, which checks the running state of the adap- 
ter 2, and, if it can be removed, electrically and 
then mechanically disconnects it so that it can 
be removed. The user of the computer system 
removes the adapter 2 after it is disconnected. 
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This invention relates to computer systems such 
as persona] computers or workstations, and more 
particularly, to computer systems the system config- 
uration of which can be modified by use of adapters. 

Modifying the configuration of a system unit such 
as a personal computer by using adapters has been 
extensively employed. However, in the conventional 
approach, an adapter is defined as a static or fixed re- 
source so that the system configuration cannot be 
modified while the personal computer is in operation 
or powered. 

In a conventional system, a power-on reset pro- 
cedure takes place when a system power supply is 
turned on. All hardware is reset, and then diagnosis 
of system resources is conducted for checking the 
CPU, memories and the like. At the same time, adap- 
ters are also checked. 

The system stores in a nonvolatile memory (or 
the like) information on the type of adapters mounted 
in the system, and generally checks the adapters 
based on the information stored in the memory. 
When the configuration of the adapters needs to be 
modified, the usual procedure is to turn off the power 
supply of the system once, and to run an automatic 
setup program for reconfiguration of the system so as 
to enable it to install device drivers by assigning I/O 
addresses, memory addresses, interrupt levels and 
the like. If there is no automatic setup program, or if 
setting cannot be performed with the automatic setup 
program, a system administrator has to manually set 
such settings by using dip switches or the like. Thus, 
changing of an adapter imposes a significant burden 
on the user. 

Usually, with desk top personal computers or 
floor standing personal computers, there is no need 
to connect external adapters to the computers while 
the computers are running. Conventional computers 
have enough slots or ports that a user can attach re- 
quired adapters to the computers before using them. 
Further, conventional computers are not used with a 
large variety of adapters, i.e. they are used with typ- 
ical adapters, such as printers, monitors, external 
DSDs, scanners, all of which are usually connected 
before using the computer. Accordingly there need to 
connect an adapter to the conventional system during 
the operation of the system. 

However, compact computers, such as the note- 
book type, do not have many slots. The slots are 
shared by a plurality of adapters. For example, one 
time a slot may hold a printer adapter, another time it 
may hold an audio device adapter, or a scanner adap- 
ter. Further, future developments will require a large 
variety of adapters to be used, so there will be a need 
to replace adapters frequently. Further, such require- 
ments will be needed while the system runs the OS 
or application program. This requirement had up to 
now not been recognised. 

Japanese Published Unexamined Patent Appli- 



cation (JPUPA) No. 60-10481, JPUPANo. 62-27841, 
and Japanese Published Unexamined Utility Model 
Application 61-143224 disclose how to prevent an 
adapter or a system from damage or malfunctioning 
5 when inserting or removing an adapter. PUPA No. 63- 
234488 relates to printers and discloses how to detect 
insertion or removal of an adapter, and how to change 
over processing in a printer to correspond to the 
adapter by utilizing an identification signal of the 
10 adapter upon detection of insertion. However, it does 
not suggest any modification of information in the 
system configuration of a computer. In addition, when 
resetting is necessary, it is performed by the inser- 
tion or removal of the adapter. Furthermore, PUPA 
15 No. 59-154521 discloses on-line reconfiguration of 
system configuration. 

However, all of the above embodiments fail to 
suggest automatic modification of the system config- 
uration information without intervention of the user 
20 when an adapter is inserted or removed, along with 
installation of the necessary device driver, if any, so 
as to reconfigure the system. 

It is an object of the present invention to provide 
a computer system which allows insertion or removal 
25 of an adapter in the system running state, and where- 
in the system is automatically reconfigured in accor- 
dance with insertion or removal of adapters. 

It should be noted that the phrase "system run- 
ning state" as used also the state where an applica- 
nt? tion program is operating. 

Accordingly, the present invention provides a 
computer system having one or more slots for receiv- 
ing and holding one or more adapter cartridges, the 
system being characterised by: each adapter car- 
35 tridge being provided with a storage section for stor- 
ing attribute information; communication means for 
exchanging predetermined information with said 
adapter cartridge in response to insertion or removal 
of said adapter cartridge to or from said slot; and mod- 
40 rfying means for modifying Isystem configuration in- 
formation of the system based on said attribute infor- 
mation stored in said adapter cartridge. 

Preferably the system is provided with an adapter 
detection mechanism that detects insertion or remov- 
es al of an adapter cartridge (all adapters for a computer 
including simple adapters for memory and adapters 
for peripheral device such as communication adap- 
ters). In the preferred embodiment the computer sys- 
tem further has means for electrically and mechani- 
so cally connecting or separating the adapter, and a 
means for monitoring the running state of the adapter 
cartridge when it is attempted to insert or remove it, 
so that the adapter can be inserted or removed while 
the computer system is running. Hereafter the means 
55 for monitoring the running state of the adapter car- 
tridge will be referred to as a resource manager. 

In preferred embodiments, when the adapter is 
inserted, the adapter detection mechanism informs 
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this fact to the resource manager with an interrupt or 
the like. The resource manager mechanically and 
electrically connects the adapter to the system imme- 
diately after insertion of the adapter, performs the 
necessary setup, inclusion of the device driver, which 
the system requires, and assignment of memories or 
the like by reading the adapter attribute information 
from the memory on the adapter. It then allows an ap- 
plication program to use the adapter. 

In preferred embodiments, when the user wants 
to remove the adapter, he or she presses an adapter 
remove button or issues a remove request to the re- 
source manager. This request is transferred to the re- 
source manager, which then checks the running state 
of the adapter, and, if it can be removed, allows it to 
be removed by disconnecting it first electrically and 
then mechanically. The user of the computer system 
can remove the adapter after it is disconnected. If 
data is being written to a device such as a hard disk, 
the remove request is suspended until the adapter 
becomes non-operational. At the same time as the 
adapter is removed, the device driver, if it is included, 
is informed of the fact that the device is disabled. 
Then, even if there is a request for the device, the de- 
vice driver returns a reply that there is no such device; 
alternatively the device driver itself is removed. 

The present invention has the advantage that the 
configuration of a system such as a personal comput- 
er can be modifiable by inserting or removing an 
adapter while supplying power to or running the sys- 
tem. This is particularly advantageous for the port- 
able personal computers that are recently emerging 
for which, because they have a fewer number of 
adapter slots in view of space, the configuration 
should be freely modifiable for the applications being 
used. 

Currently with prior art systems, when a user 
adds a new adapter, the user sets up configuration in- 
formation by using a set-up diskette which is provided 
with the adapter. In other words the user has to per- 
form some action to run the set-up program, such as 
entering the diskette into the floppy disk and hitting 
some key. 

According to the present invention, there is no 
need to do anything other than entering the adapter 
card in the slot When the adapter card is entered into 
the slot, the program then running is interrupted, and 
a set-up program is invoked to make enquiries with 
the adapter and to modify the system configuration 
information. It further manipulates, device drivers, af- 
ter which the control is returned to the program which 
was running before the interruption, and the pro- 
gram resumes running. 

The present invention will be described further, 
by way of example only, with reference to an embodi- 
ment thereof, as illustrated in the accompanying 
drawings, in which: 

Figure 1 is a perspective view showing the ap- 



pearance of a preferred embodiment of this in- 
vention, and its state in use; 
Figure 2 is a block diagram showing th internal 
configuration of the embodiment; 
5 Figure 3 is a diagram illustrating the connection 

area of an adapter in accordance with the prefer- 
red embodiment; 

Figure 4 is a further diagram illustrating the con- 
nection area of an adapter in accordance with the 
10 preferred embodiment; 

Figure 5 is a diagram illustrating a software con- 
figuration for the preferred embodiment; 
Figure 6 is a diagram illustrating system config- 
uration information for the preferred embodi- 
es ment; 

Figure 7 is a flowchart illustrating operation of the 
preferred embodiment when inserting an adap- 
ter; 

Figure 8 is a flowchart illustrating operation of the 
20 preferred embodiment when removing the adap- 

ter; 

Figure 9 is a perspective view illustrating a mod- 
ification of the preferred embodiment; 
Figure 10 is a diagram illustrating a second mod- 
25 ification of the preferred embodiment; 

Figure 11 is a diagram further illustrating the sec- 
ond modification of the preferred embodiment. 
Figure 1 shows the appearance of a preferred 
embodiment of the present invention in use. In thef ig- 
30 ure, a memory adapter 21 and a video camera adap- 
ter 22 are inserted into slots (not shown in the figure) 
of a portable computer 1. The video camera adapter 
22 is attached to a video camera 3. The portable com- 
puter 1 has two slots for adapters. These slots are 
35 general purpose, and can attach to various adapters 
such as communication adapters, in addition to the 
memory adapter 21 and the video camera adapter 22. 

Figure 2 shows an example of the internal con- 
figuration of the computer 1 and adapter 2. In the f ig- 
40 ure, a CPU 4, a memory 5, and an I/O device 6 such 
as the keyboard of the computer 1 are attached to a 
system bus 7. Attached to an expansion bus 8, which 
is connected to the system bus 7, are an electrical 
connector 9, a mechanical connector 1 0 and an adap- 
45 ter detection device 1 1 . An adapter removal button 1 2 
is provided near the slot. The adapter 2 has an adap- 
ter attribute information storage 13 in addition to a 
functional block for its application (for example, a 
memory block in the case of memory adapter, which 
so is not shown). The adapter attribute information stor- 
age 13 stores adapter IDs and other information. 

Figure 3 shows the connection area 2a of the 
adapter 2 in Figure 2. This connection area 2a is in- 
serted into the slot of the portable computer 1. The 
55 connection area 2a has a signal line 14, a power sup- 
ply line 15, and an adapter detection tine 16 at its end. 
When the connection area 2a of the adapter 2 is in- 
serted into the slot, the adapter detection device 11 
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(Figure 2) detects the insertion of the adapter 2 by 
utilizing the adapter detection line 16. In response to 
this, the mechanical connector 10 of the portable 
computer 1 (Figure 2) mechanically connects the 
adapter 2 to the portable computer 1 by driving an 
adapter lock mechanism 10a. 

Figure 4 shows the arrangement of the electrical 
connector 9 in Figure 2. In the figure, a switch 9a of 
the electrical connector 9 is designed to control the 
connection between the signal line of the adapter 2 
and a signal line of the portable computer 1. 

When the user presses the adapter removal but- 
ton 12 to remove the adapter, the electrical connector 
9 and the mechanical connector 10 are controlled to 
shut down electrical connection and to release the 
lock of the adapter lock mechanism 10a. 

Although Figure 2 shows only one set of the elec- 
trical connector 9, the mechanical connector 10, the 
adapter detection device 11 , and the adapter removal 
button 12, two sets may be provided when two slots 
are provided, as in the preferred embodiment If the 
number of slots are further increased, it is sufficient 
to provide the corresponding number of sets. 

Figure 5 shows the software configuration of the 
portable computer 1. In the figure, device drivers 17 
are prepared for the attached adapters 2. A resource 
manager 19 is provided between the device drivers 
17 and an operating system 18. The resource man- 
ager 19 monitors insertion or removal of the adapter 
2, and manages system configuration information in 
Figure 6 and the device drivers 1 7. The resource man- 
ager 19 will be explained later in detail with particular 
reference to Figures 7 and 8. An application program 
20 is executed under the support of the operating sys- 
tem 18. 

Next, the operation of the preferred embodiment 
will be explained. First, the operation when an adapter 
2 is inserted will be explained by referring to Figure 
7. In the figure, when the user inserts an adapter 2 
into an empty slot, insertion of the adapter 2 is in- 
formed to the resource manager 19 through a means 
such as an interrupt (Step S1). In response to this, 
the resource manager 19 mechanically locks the 
adapter 2a with the adapter lock mechanism 10a 
(Step S2). At the same time, power is supplied to the 
adapter 2. After mechanical connection and supply of 
power, the adapter 2 is electrically connected to the 
portable computer 1 (on the signal level) (Step S3). 
This two stage connection on the power supply level 
and the signal level suppresses generation of noise 
or the like in the system unit when the adapter is con- 
nected. After mechanical and electrical connections, 
an adapter ID is read out from the adapter information 
storage 13 on the adapter 2 for checking whether or 
not the adapter can be connected to the system unit 
(Steps S4 and S5). If so, further necessary adapter 
attribute information is read out from the adapter at- 
tribute information storage 13 to perform necessary 



setting for the adapter 2 and installation of a neces- 
sary device driver 1 7 (Step S6). In the example of Fig- 
ure 7, after the adapter attribute information is read 
out, the resource manager 1 9 sets up an I/O address, 

5 a memory address, and an interrupt level for the 
adapter 2 so that they do not compete with other re- 
sources (Step S7). Furthermore, a device driver 17 is 
read out and included in the OS 18, and a work area 
is set up (Steps S8 and S9). Then, the resource man- 
to ager 19 initializes a registeror the I ike for the adapter, 
or, if resetting is specified, reads and resets it, and 
transfers control to the OS 18 or the application pro- 
gram 20 before interrupt after setting an adapter ena- 
bling flag (Steps S10 - S12). 

15 If the adapter 2 cannot be used, or if it cannot be 

used even if it is connected because of the system 
configuration (insufficient mounted memories, too 
small capacity of necessary file device, or no neces- 
sary input/output device), the resource manager 19 

20 electrically and mechanically separates the adapter 2 
once connected, and then the adapter 2 is finally dis- 
connected (steps S13 and S14). 

The operation when the adapter 2 is removed will 
now be explained with reference to Figure 8. In the 

25 figure, when the user presses the adapter removal 
button 12, its signal is transmitted to the resource 
manager 19 (Step S21). Although, in the preferred 
embodiment, the operation is initiated when the user 
presses the adapter removal button 12, the adapter 

30 can also be removed when the user issues an adapter 
removal request from a device such as a keyboard or 
a mouse, or when an application program issues an 
adapter removal request. After receiving the adapter 
removal request, the resource manager 19 checks 

35 whether or not the adapter 2 is in use. If so, the man- 
ager is caused to wait until completion of use (Step 
S22). In a case where it is specified to reset the adap- 
ter enabling flag and to reset the register or the like 
when the adapter is no longer in use, the resource 

40 manager stores the register in a nonvolatile memory 
or a secondary storage, and then releases the device 
driver, the work area for the device driver, and the like 
(Steps S23 - S25). Furthermore, it releases the I/O 
address, memory address, interrupt level and the like 

45 which the adapter has used (Step S26), electrically 
and mechanically disconnects the adapter, and trans- 
fers control to the OS or application program (Steps 
27 -29). This enables it to suppress generation of 
noise and the like on signal lines in the system when 

so the adapter is removed. After mechanical removal, 
the lock of the adapter 2 is released so that the user 
can freely remove the adapter. 

Modifications of the above-mentioned preferred 
embodiment will now be discussed. 

55 Figure 9 shows a modification in which an expan- 

sion unit 21 is connected to the portable computer 1, 
and a larger number of adapters 2 can be connected 
to the portable computer 1 by utilizing slots in the ex- 
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pans ion unit. As discussed above, the resource man- 
ager 19 automatically reconfigures the system in re- 
sponse to detection of insertion or removal of an 
adapter 2 into the expansion unit 21 . 

Figure 10 shows an example for constituting a 
portable computer 1 by combining a system unit 22 
and a display unit 23. In this example, the system unit 
22 is, for example, of A5 size, and the display unit 23 
is also of A5 size. The display unit 23 contains the 
functions of the adapter of the previous example, and 
has a display section such as a liquid crystal display 
device, a display controller, and an attribute storage 
device. The system unit 22 reconfigures its configur- 
ation according to attachment of the display unit 23 by 
utilizing information in the attribute storage device. If 
a display unit 24 of A4 size shown in Figure 11 is used 
in the arrangement of Figure 10, the display unit 23 
of A5 size of Figure 10 is removed, and the display 
unit 24 of A4 size of Figure 11 is attached in place. In 
response to this, the system unit 22 performs recon- 
figuration of the system for the A4-sized display unit 
24. In this case, because the display controller sec- 
tion is provided in the display units 23 and 24 instead 
of in the system unit, it is easy to change the display 
unit from 23 to 24 or vice versa. The display units 23 
and 24 may have tablet functions. 

According to the preferred embodiment of the 
present invention, an adapter can be inserted or re- 
moved while keeping a computer system operational. 



3. A computer system as claimed in Claim 1 or 2 
having a user operable button (12) button for 



making requests to remove said adapter car- 
tridge from said slot 

4. A computer system as claimed in any preceding 
5 claim, further comprising means for mechanically 

locking said adapter cartridge in said slot. 

5. A computer system as claimed in any preceding 
claim, wherein said attribute information includes 

10 an identification numberof said adapter, informa- 

tion on an available interrupt level, an arbitration 
level and a direct memory access channel, infor- 
mation on an adapter register which can be set by 
a program, address information on a memory in 

15 said adapter cartridge, information on a savable 

register for resume and restart, and information 
on one or more device drivers for said adapter 
cartridge. 

20 6. A computer system as claimed in Claim 5, where- 
in said device drivers are installed from said 
adapter cartridge into the computer system unit. 

7. A computer system as claimed in any preceding 
25 claim, wherein one of said adapter cartridges is 

a display unit. 

8. A computer system as claimed in Claim 7, where- 
in said display unit has a display control section. 

9. A computer system as claimed in any preceding 
claim, further comprising: 
means for detecting insertion of said adapter car- 
tridge into said slot; 

means for mechanically locking said adapter car- 
tridge in said slot in response to a detection signal 
from said detection means; 
means for supplying power to said adapter car- 
tridge in response to a detection signal from said 
detection means; and 

means for connecting said adapter cartridge and 
said slot on a signal level in response to a detec- 
tion signal from said detection means. 

1 0. An adapter cartridge for use in a computer sys- 
tem as claimed in any preceding claim. 

11. A method for modifying system configuration in- 
formation of a computer system that has one or 
more slots for holding one or more adapter car- 
tridges, each adapter cartridge being provided 
with a storage section for storing attribute infor- 
mation, the method being characterised by the 
steps of: 

exchanging predetermined information with said 
adapter cartridge in response to insertion or re- 
moval of said adapter cartridge to or from said 
slot; and 



In addition, handling of adapters becomes more so 
straightforward because any type of adapter is auto- 
matically incorporated in the system for the user. 



Claims 35 

1. A computer system having one or more slots for 
receiving and holding one or more adapter car- 
tridges, the system being characterised by: 
each adapter cartridge being provided with a 40 
storage section for storing attribute information, 
communication means for exchanging predeter- 
mined information with said adapter cartridge in 
response to insertion or removal of said adapter 
cartridge to or from said slot; and 45 
modifying means for modifying system configur- 
ation information of the system based on said at- 
tribute information stored in said adapter car- 
tridge. 

50 

2. A computer system as claimed in Claim 1 further 
characterised by interrupt means for initiating 
said modifying means in response to insertion or 
removal of said adapter cartridge to or from said 

Slot. 55 
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modifying system configuration information of 
the system based on said attribute information 
stored in said adapter cartridge. 

12. A method as claimed in Claim 11, further com- 5 
prising the steps of: 

detecting insertion of said adapter cartridge into 
said slot; 

mechanically locking said adapter cartridge in 
said slot in response to such detection; 10 
supplying power to said adapter cartridge in re- 
sponse to such detection; and 
connecting said adapter cartridge and said slot 
on a signal level in response to such detection. 

15 

13. Amethod as claimed in Claim 11 or Claim 12, fur- 
ther comprising the steps of: 

requesting removal of said adapter cartridge from 
said slot; 

exchanging predetermined information with said 20 
adapter cartridge to modify system configuration 
information of said system; 
shutting down communication between said 
adapter cartridge and said slot on a signal level 
in response to said request; 25 
shutting down power supply to said adapter car- 
tridge in response to said request; and 
releasing mechanical locking of said adapter car- 
tridge to said slot in response to said request 

30 



35 



40 



45 



50 



55 



6 



BNSDOCID: <EP 0552873A1_I_> 



EP 0 552 873 A1 



22 



FIG 1 




FIG 2 



2 

13 



Adapter 

Adapter attri- 
bute infoma- 
tion storage 




u 
i 

CPU 



Memory 



I/O 



6 



1/0 



Electrical 
connector 



Mechanical 
connector 



10 



System bus 



0 



Adapter 

detection 

device 



n 



r 



Extension bus 



12 - 



Adapter 
removal 
button 



7 



BNSOOCID:<EP 0552873A1 I > 



EP 0 552 873 A1 



10a~. 



Adapter 
lock 

mechanism 



Adapter 



FIG. 3 



16 15 14 



H 15 16 



10a 



Adapter 

lock ^1 *~| 



mechanism 



Adapter 



u 



u 



D d 



9a 



+3 



□ 



a 



9a 



JO 



FIG. 4 



8 



BNSDOCID: <EP 0552873A1_I_> 



EP 0 552 873 A1 



20 



Application program 



18 



OS 



19 



Resource manager 



17 



Device 
driver 



Device 
driver 



Device 
driver 



• ♦ • 



Device 
driver 



.Adapter 



Adapter 



Adapter 



Adapter 



FIG. 5 



Configuration information of 
system unit 



Configuration information of 
adapter 1 

- I/O address 

- Memory address 

- Interrupt level 



Configuration information of 
adapter 2 

- I/O address 

- Memory address 

- Interrupt level 

- Arbitration level 



FIG. 6 



9 



BNSDOCID: <EP 0552873A1_I_> 




EP 0 552 873 A1 



SI. 



Insertion of 
adapter? 



No 




Electrically connect 
adapter 



Read adapter ID 



S2 
S3 



FIG. 7 



S13 



Is adapter 
connec table? 



No 



Electrically separate 
adapter 




Head adapter attribute 
in format ion 



Mechanically separate 
adapter 



Set I/O address, memory address, 
interrupt level, etc. of adapter 
so that they can be Included in 
sys ten 



S7 



SK 



Read device driver 
from adapter 



S8 



Include device driver and work 
area In os. 



S9 



Initialize or reset register of 
adapter, etc. 



S10 



Set flag for enabling adapter 



- S11 



Return to OS or application 



S12 



10 



BNSDOCID: <EP 0552873A1_I_> 



EP 0 552 873 A1 




S23 



S2^ 



Reset adapter 


enable flag 




i 


Save register etc, of adapter 



S25. 



S26 
-A. 



Release device driver and work area 



Release I/O address, memory address, interrupt level etc. 



S27- 



S28 



S29 



Electrically sep 


>arate adapter 


i 


r 


Mecanically separate adapter 


1 




Return to OS or Application 



FIG. 8 



11 



BNSDOCID: <EP 0552873A1J_> 



EP 0 552 873 A1 





FIG . 10 



12 



BNSDOCIO: <EP 0552873A1 I > 




BNSDOCID: <EP 0552873A1 J_> 



EP 0 552 873 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 93 30 0118 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



>,A 



X 
A 



Citation of document with indication, where appropriate, 
of relevant passages 



EP-A-0 490 373 (CANON KABUSHIKI KAISHA) 



column 1, line 5 - line 11 * 

column 3, line 44 - column 4, 

column 7, line 38 - column 8, 
claim 1; figures 1-2 * 



line 
line 



22 * 
5 * 



EP-A-0 373 773 (FUJITSU LIMITED) 

* column 1, line 3 - line 21 * 

* column 4, line 45 - column 2, line 8 * 

* column 3, line 8 - line 58 * 

* abstract; claims 1-3; figure 2 * 

EP-A-0 403 117 (INTERNATIONAL BUSINESS 
MACHINES CORPORATION) 

* column 1, line 50 - column 3, line 11 * 

* column 4, line 4 - line 42 * 

* claims 1,7; figures 1-3 * 

IBM TECHNICAL DISCLOSURE BULLETIN, 
vol. 29, no. 3, August 1986, NEW YORK US 
pages 1060 - 1062 'Control circuit for hot 
plugging a R0S cartridge 1 

* the whole document * 



The present search report has been drawn up for all claims 



Place «f itnk 

THE HAGUE 



Ma of co«f>bUoa*f Lta tt*tt* 

04 MAY 1993 



Relevant 

to I 



I- 2, 

II- 12 
3-10,13 



1,3,11 

2,4-10, 

12-13 



1-2,11 



1-12 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken aloa« 

V : pirtiailirfjr relevant IF combined with inotker 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



CLASSIFICATION OP THE 
APPLICATION (Int. Q.S ) 



G06F13/40 



TECHNICAL FIELDS 
SEARCHED (Int. CJ.5) 



G06F 



NGUYEN XUAN HIEP C 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document dted for other reasons 



A : member of the same patent family, corresponding 
document 



14 



BNSDOCID: <EP 0552873A1_I_> 



